This research is a case study which assesses profitability of Bombyx mori silkworms cocoon production in Ekiti State Sericulture Development Project Centre, Ado-Ekiti, Ekiti State, Nigeria. Structured questionnaire was administered on 31 respondents made up of 3 management staff, 20 farmers of mulberry and 8 cocoon producers. Data were collected on cost and revenue over a period of five year from 2009 to 2013. The collected data were analyzed using percentage mention, Gross Margin Ratio (GMR), Benefit Cost Ratio (BCR) and Rate of Return on Investment (RORI). The results show that investment on cocoon production was not profitable. The GMR obtained were abysmally low and ranged from 3.29% to 12.30%. The RORI obtained was below the bank interest rate of 21%. RORI ranged from 3.40% to 14.02% with an average of 9.26% at five years. The BCR was 1.10 after five years with 0.10kobo as profit on every N1 spent. Funding ranked 1 st with 90.3% mention as major problem militating against cocoon production. In order to solve the problems of fund, loan could be sourced from Agricultural Development Bank at low interest rate since the project is meant to generate revenue for the state.
Introduction
Silkworm cocoon is produced through the practice of sericulture which involves the cultivation of mulberry plants and rearing of silkworm with mulberry leaves for the production of cocoon which are reeled into raw silk. The cultivation of mulberry plants, the rearing of silkworm with mulberry leaves to produce cocoon as well as the reeling of cocoon to produce raw silk is a labour intensive practice (Srinivasa, Chengappa, Achoth, Reddy, & Nagaraja, 2005) . The cultivation of mulberry plants and rearing of silkworm are agro-forestry based, while the production of silk is industrial. These practices can generate huge employment. For instance, it has been observed that for every kilogram of raw silk produced, 12 people, mostly women are engaged in silk reeling, threading and weaving; fabrication of machines for both the small filature and the big time miller (Srinivasa et al., 2005; Dandin, Qadri, & Krishnamoorthy, 2005; Prakasam & Ravi, 2014) . It is therefore suited for all developing countries like Nigeria where unemployment and under employment is a serious problem (Ayoade, Oyejide, & Fayemi, 2014) .
The production of silk originated in China, but in the early phase of the 18 th century, Japan was ruling the world silk market by producing 70% of world's total output (Vainker-Shelagh, 2004) . From mid seventies, the Japanese silk production started declining and Chinese silk production increased steadily to bridge the gap created by Japan (Vainker-Shelagh, 2004; Data & Nanavaty, 2007) . China and India have since been the two main producers of the world silk contributing about 60% of the world production each year (U.S. Geological Survey, 2007; Kumaresan, Geetha, Rajadurai, Selvaraju, & Jayaram, 2008) . From the report of Mattigatti, Veerabhadrappa, and Renukarya (2009) , China produces 93 100 Metric tonnes of raw silk in year 2006 and controls the international silk trade followed by India with 16 525 Metric tonnes in the same year.
The economic contribution of sericulture has not only been noted in countries like China, Japan and India but also in Korea, Brazil, Russia, Italy and France, where sericulture has become one of the most important cottage industries. In these countries, the practice of sericulture provides a year -round income when compared to crop production which has seasonal income (Srinivasa et al., 2005; Dandin et al., 2005; Kumaresan et al., 2008) . The employment opportunities provided by sericulture cannot be over-emphasized. For instance in China, sericulture employed 20 million households who cultivated 2 million hectares of mulberry in 22 provinces out of 25 provinces of China, while there were also 1000 silk factories with 2.4 million reeling machines employing a million workers (Qiu, 2005) . In India, sericulture is an agricultural based industry that has provided gainful employment for millions of people with an indirect effect of about 25 per cent of farm income (Mattigatti & Iyengar, 1995) .
Although, the production of silk garments in Nigeria primarily by Yoruba people dates back to 12 th century AD where cocoon used for weaving by men were obtained from the forest trees such as Triplochyton sclerexylon (obeche) (Clarke, 1998; Olajide, Joseph, Babatunde, Obafemi, & Ife, 2009) ; however, at present the practice of sericulture is at low ebb in the country. The rearing of silkworm for cocoon and silk production is relatively new and it is still at the infant stage (Adeduntan, 2013) . In Ekiti State, sericulture is being practiced and managed only by the State Government at the Sericulture Development Project Centre, Ado-Ekiti which was established in 1998. From the foregoing, it is clear that in Nigeria, there is lack of awareness on the value and roles that sericulture could contribute to the economy of the country. It therefore becomes desirable and justifiable to evaluate the profitability of this project. Moreso, that literature reviews have shown that reliable and dependable income accrues to people who are involved at the different stages (mulberry, cocoon and silk) of production. This research is therefore a case study which assesses the profitability from cocoon production while identifying the problem militating against its production at the project centre.
Cocoon Production Process
The production of cocoon starts with hatching of silkworms Bombyx mori eggs. The eggs are incubated for 9 days for hatching. As they hatch, the tiny silkworms are carefully distributed to wooden rearing trays to be fed with fresh tender mulberry leaves from the apex of the plant several times a day. The leaves are chopped into various sizes ranging from 0.5 cm to 1.0 cm for easy feeding by the young silkworms. As the silkworms develop, the leaves sizes are increased to a range of between 1.5 cm and 2.0 cm. The worms are protected from predators by wrapping the trays with small mesh. As the silkworms increase in size, the colonies are divided into more trays to prevent overcrowding and ensure efficient feeding.
The depreciation of food consumption by the worms signals the beginning of cocoon spinning. This is noticed after about 22 days of rearing. In order to make the cocoons uniform in shape and for easy harvesting, the silkworms are picked into a wooden scaffolding for cocoon spinning which takes about 2 days. Immediately after spinning, the cocoons are harvested, thus a complete cycle after hatching of silkworm eggs to complete cocoon production takes about 24 days.
Three hectares of land were cultivated with two mulberry species between 1999 and 2009 at the sericulture centre. This was necessary to ensure a ready supply of mulberry leaves as silkworms most favourite food is the mulberry leaves. The species planted are Morus alba (white mulberry) and Morus nigra (Black mulberry). However, about 10 -12 species have been identified worldwide out of which Morus alba, Morus tatarica, Morus nigra and Morus rubra are mostly used (Ombrello, 2010) .
Methodology

Study Area
This research work was carried out at Sericulture Development Project Centre, Ado-Ekiti in Ekiti-State. The project centre was established in 1998 while the State was carved out from the former Ondo-State on the 1 st of October, 1996. Ekiti-State is one of the six States constituting the South-West Geo-political zone of Nigeria. Although some parts of the State are fairly urbanized, the majority of the population still lives in the rural areas. o C to 28 o C while humidity varies between 35 and 80% (UniQue Solutions Int'l Ltd., 2015). Rain forest exists in the South while guinea savannah occupies the Northern part. About 70% of the entire population of Ekiti State is actively engaged in farming as their main occupation.
Sampling Technique
The whole population of the cocoon producers and mulberry farmers that are involved in sericulture in the project centre was studied. Preliminary survey showed that 20 mulberry farmers and 8 cocoon producers are involved in sericulture at the project center.
Data Collection
Data were collected through the use of structured questionnaire, discussion and personal interviews. Secondary www.ccsenet.org/jas Journal of Agricultural Science Vol. 7, No. 9; 2015 data were also collected from the existing records of sericulture project in Ekiti-State. Three sets of questionnaire
were structured using open-ended and guided questions with options. First set was administered on the top management of sericulture project in Ekiti-State. The second set was administered on staff members who were engaged in rearing of silkworms and harvesting of cocoon. The third set was administered on farmers who were engaged in mulberry leaves production. The study made use of data from 31 respondents consisting of 3 management staff, 20 farmers of mulberry, most of who were casual workers and 8 cocoon producers. Data collected covered a period of five year from 2009 to 2013.
Model Specification for Data Analysis
The profitability analysis was carried out using Gross Margin Ratio (GMR) Benefit Cost Ratio (BCR) and Rate of Return on Investment (RORI). Gross margin ratio is the ratio of gross profit of a business to its revenue. It is a profitability ratio measuring what proportion of revenue is converted into gross profit. That is revenue less variable cost of goods sold (Nelson, 2008) . The formula for GMR is as expressed below:
(1)
Where, GMR = Gross margin ratio; TR = Total revenue; P = Price; Q = Quantity produced; X = Production input; TVC = Total variable cost.
The Benefit cost ratio is the ratio of discounted cost to discounted return. The decision for BCR is to adjudge the enterprise efficient if BCR is equal 1 or greater than 1. The higher the ratio, the higher the return per Naira invested (Gittinger, 2012) . This ratio was obtained by dividing the present worth of the revenue (discounted benefit) with the present worth of the cost (discounted cost). Mathematically it is expressed as:
Where, B t = Benefit/Revenue in each year; C t = Cost in each year; r = Discount (interest) rate; t = 1, 2, ... n; n = 5 years.
Rate of Return on Investment (RORI) was used to determine how much was realized on the money invested (Arene, 1998) . It is expressed mathematically as:
Where, π =Profit; TC = Total Cost; TFC = Total fixed cost; TR, P, Q, TVC and X are as defined in Equation (1).
Percentage mention was used to rank the problems militating against the production of cocoon. % mention is as stated below:
Where, NTVM = No of time a variable was mentioned; NIC = No of interviewed conducted.
Results and Discussion
Profitability Analysis of Cocoon Production
Estimated Revenue
The revenue for the 5 years of study was obtained by estimating the products of the average selling price of cocoon per kg and the quantity of cocoon produced per annum. ...
Journal of Agricultural Science Vol. 7, No. 9; 2015 that higher quantity of cocoon could be produced if fund was available. They claimed production could be up to 9 times (from march to November) in a year since a cycle is about 24 days while 2000 kg of cocoon could be produced in a month.
The selling price of cocoon was N550 ($3.29) for the first 2 years and later increased to N600 ($3.59) from year 2011 to 2013. At the international market, the price of China cocoon ranges between N719.40 ($4.31) and N935.00 ($5.60) per kg. For the five years considered, the revenue obtained ranged from N2 678 808.00 in 2009 to N3 346 200.00 in 2013 (Table 1) . Note. $1 = N167.
Cost Components for Cocoon Production
The cost components used in estimating the gross margin ratio for the production of cocoon are the variable cost. These include cost of eggs, nylon, chemicals, fuel, cutlasses, rent on land, rent on building, salary, contingency, depreciation values of wooden structure, deep freezer, mower cutter, spraying machine, incubator, wire mesh, net and containers (Table 2 ). Depreciation of cutlasses was not carried out since the mulberry farmers complained of not having enough cutlasses for cultivating the farm; in most cases they were given one cutlass per annum which has no value at the end of each year. The variable cost of wooden structures, deep freezer, mower cutter, spraying machine, incubator, wire mesh, net and containers were calculated using straight line depreciation method to obtain the actual amount spent per year from the fixed cost item.
Gross Margin Ratio (GMR)
The GMR on cocoon production at the Sericulture Centre in Ado-Ekiti as presented in Table 2 were abysmally low and ranged from 3.29% to 12.30%. The highest GMR of 12.30% was obtained in year 2010 while the least, 3.29%, was obtained in year 2012. GMR is a good indication of how profitable a business is at the most fundamental level, on how efficiently a company is using its resources, materials, and labour. Higher values indicate that more kobo are earned per naira of revenue which is favorable because more profit will be available to cover non-production costs, while GMR tends to remain stable over time (Nelson, 2008) . The trend obtained for GMR in this study showed that GMR increased from 2009 to 2010 and then declined from 2011 to 2012 before increasing in 2013. This trend showed that there were some underlining problems in the production of cocoon in the study area. Nelson (2008) is of the opinion that significant irregularities or sudden variations might be a potential sign of financial fraud, accounting irregularities, or problems in the business. Note. $1 = N167.
Benefit Cost Ratio (BCR) and Rate of Return on Investment (RORI).
The results of BCR and RORI used to evaluate the profit on cocoon production at the Sericulture Centre in AdoEkiti are presented in Table 3 . The result shows that at the actual cost of production of 21% discount rate, the BCR was 1.10. This shows that the business just break even after five years with 0.10kobo as profit on every N1 spent (Gittinger, 2012) . The RORI on cocoon production ranged from 3.40% to 14.02%. The highest RORI of 14.02% was obtained in year 2010 while the least, 3.40%, was obtained in year 2012 with an average of 9.26% at five years. Based on the prevailing bank interest rate of 21%, the RORI obtained shows that the investment was not profitable because the RORI from 2009 to 2013 on cocoon production could not pay the bank interest rate of 21%. The results of BCR and RORI further confirm the low GMR obtained which showed that there were underlining problems in the production of cocoon in the study area. This is because cocoon production has been found to be highly profitable in countries such as India and china (Dandin et al., 2005; Srinivasa et al., 2005) .
A major problem that was responsible for the non profitability of cocoon production at Ekiti-State Sericulture Development Project Centre, Ado-Ekiti is production at abysmally low level due to lack of fund for running expenses. Fund was not always released by the State Government for the sericulture project as at when due. When fund was not available, the farmers and the cocoon producers who were casual workers were often laid off only to be re-engaged when fund was available to pay their salaries. This problem used to result in the death of silkworms that are reared for cocoon production due to poor feeding and thus reducing the quantity of cocoon produced. 
Problems Militating Cocoon Production
The problems confronting cocoon production in the study area are as presented in Table 4 . Inadequate funding ranked 1 st with 90.32% mention. This was followed by inadequate manpower with 77.42% mention, while lack of training ranked 3 rd with 58.06% mention. Disease infestation of silkworm and inadequate land for mulberry cultivation ranked 4 th and 5 th with percentage mention of 51.61 and 48.39 respectively. These are the major problems that could be responsible for the low and irregular trend in the revenue obtained from the production of cocoon. 
Conclusion and Recommendation
This study has shown that cocoon production at Ekiti-State Sericulture Development Project centre Ado-Ekiti was not profitable because the returns could not offset the cost of production. The GMR obtained was abysmally low. The RORI obtained from 2009 to and 2013 were below the prevailing bank interest rate of 21%, while the BCR could only break even after 5years with 0.10kobo as profit on every N1 spent. Major problems militating against the profitability of cocoon production include inadequate and untimely release of fund; inadequate manpower and training.
In order to make cocoon production profitable as it is in other countries such as China and India, the problems confronting the production of cocoon should be solved. Since the project is meant to generate revenue for the State, loan could be sourced from Agricultural Development Bank at low interest rate to prevent inadequate and untimely funding. The project could also be financed by the Small and Medium Enterprises Development Agency of Nigeria (SMEDAN). There is also the need to train the management staff that are involved in the production of cocoon. If cocoon production is found profitable in Ekiti State, it will go a long way in encouraging private enterprises in its production, creating employment while reducing poverty. The aforementioned are remarkable economic growth that could help in meeting the Millennium Development Goal (MDG) of reducing poverty by 2015 which has not been realistic.
